Summary. In rats that were allowed to eat the placentae after parturition concentrations of serum prolactin were elevated on Day 1 but concentrations of serum progesterone were depressed on Days 6 and 8 post partum when compared to those of rats prevented from eating the placentae. In rats treated with PMSG to induce superovulation serum prolactin and progesterone values were significantly (P < 0\m=.\05) elevated on Days 3 and 5 respectively, after being fed 2 g rat placenta/ day for 2 days. However, feeding each rat 4 g placenta/day significantly (P < 0\m=.\02) lowered serum progesterone on Day 5. Oestrogen injections or bovine or human placenta in the diet had no effect. The organic phase of a petroleum ether extract of rat placenta (2 g-equivalents/day) lowered peripheral concentrations of progesterone on Day 5, but other extracts were ineffective. We conclude that the rat placenta contains orally-active substance(s) which modify blood levels of pituitary and ovarian hormones.
Introduction
The ingestion of the placenta after the birth of the fetus is a distinct maternal behaviour common to many non-human mammals (Lehrman, 1961) . This placentophagy is a compulsive act; e.g. the puerperal rat largely ignores her young during the eating of the placenta. Although Denenberg, Grota & Zarrow (1963) attach adaptive significance to placentophagy in the rat, the behaviour is poorly understood and no satisfactory, overall hypothesis regarding its physiological significance has yet been proposed (Kristal & Graber, 1976) .
Nevertheless, some studies (Denenberg et al., 1963; Grota & Eik-Nes, 1967; Zarrow, Denenberg & Sachs, 1972) suggest that the rat placenta contains an orally-active luteotrophic substance, possibly oestrogen. Zarrow, Grota & Denenberg (1967) and Zarrow et al. (1972) argue that ingestion of large quantities of oestrogen at parturition could stimulate prolactin secretion, which in turn could trigger lactation and stimulate ovarian progesterone secretion.
The present investigation was undertaken to determine the effect of placentophagy on circulating levels of prolactin or progesterone, and to characterize factors in the placenta which 
Radioimmunoassays
Prolactin was measured in serum by double-antibody radioimmunoassay (RIA). The RIA kit (see Neill & Reichert, 1971) was supplied by the NIAMDD and serum prolactin levels were expressed in terms of the NIH RP-1 standard. Whenever possible, duplicate serum measurements were performed in the same assay. The interassay coefficient of variation was 6-1% for the prolactin RIA at 3-3 ng of added standard rat prolactin/tube (« = 6) and the sensitivity was 2 ng prolactin/ml. Progesterone was measured in petroleum ether extracts by RIA (Orczyk, Hichens, Arth & Behrman, 1974) . The radioactive ligand was [l,2,6,7-3H(N) (Labhsetwar & Watson, 1974; Bohnet, Gomez & Friesen, 1977) , but the higher values in the present study could be related to uninterrupted suckling by the young (Stern & Voogt, 1973) and the retro-ocular bleeding site (Dehler et al, 1978) . We can only speculate on how placentophagy might stimulate prolactin secretion early in lactation while inhibiting progesterone levels 6 days later. A humoral factor from the placenta could initiate post-partum maternal and, possibly, suckling behaviours (Terkel & Rosenblatt, 1972) . This behaviour might then maintain serum prolactin levels which, in combination with suckling itself, could inhibit gonadotrophin secretion (Smith & Neill, 1977) and prevent an early rise in progesterone levels. Alternatively, denial of placentae at term could have disrupted normal suckling (Rosenblatt, 1975) thereby altering serum prolactin levels. This would account for the lower levels of prolactin in the experimental females on Day 1. Nevertheless, suckling behaviour appeared normal and the weight gains of the young in both groups were similar.
The effect of the larger amount (4 g) of placenta fed to PMSG-treated rats is consistent with the idea that placentophagy may prevent the post-partum rise in serum progesterone concentrations. Furthermore, this daily amount corresponds to the placental intake of a parturient female, with 8-12 young, but the entirely opposite effect of 2 g rat placenta cannot be explained. The lack of effect of whole bovine or human placenta indicates species-specificity. The organic phase of a petroleum ether extract of rat placenta induced a lowering of serum progesterone similar to that of whole placenta but the activity was not present in other steroid or lipid extracts. Furthermore, oestrogen injections failed to induce significant changes in serum progesterone concentrations. These findings suggest that the placental substance which modified blood levels of pituitary and ovarian hormones is not oestrogen or an oestrogenic steroid, as others have proposed (Denenberg et al, 1963) .
